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In chronic lymphocytic leukemia (CLL) the median age at diagnosis is 72 years, and most patients requiring therapy have coexisting medical conditions. Venetoclax is a potent BH3-mimetic compound that selectively antagonizes BCL-2 and has shown efficacy as monotherapy and with rituximab in patients with relapsed/refractory CLL. [1] [2] [3] [4] Obinutuzumab has also demonstrated impressive clinical activity in CLL as a single agent and in combination. 5, 6 First results from an ongoing phase 1b trial with both compounds suggest a venetoclax dose of 400 mg. 7 In the phase III CLL14 trial, patients with previously untreated CLL and with coexisting medical conditions as assessed by a cumulative illness rating scale (CIRS) total score >6 and/or an estimated creatinine clearance (CrCl) <70 mL/min were randomized to either receive 6 cycles of chlorambucil plus obinutuzumab plus 6 cycles of chlorambucil or 6 cycles of venetoclax plus obinutuzumab plus 6 cycles of venetoclax (NCT02242942). Here, we report the safety and efficacy results of the run-in phase of the CLL14 trial.
Between December 2014 and April 2015, 13 previously untreated patients with CLL from Australia, Canada, Germany, New Zealand, United States and Spain were enrolled to receive the combination of obinutuzumab and venetoclax. At baseline, the patients had a median age of 75 years (range 59-88), a median creatinine clearance of 57.6 mL/min, and a median CIRS score of 8 (Table 1) . Obinutuzumab was administered intravenously with 100 mg on day 1 and 900 mg on day 2 (or 1000 mg on day 1), 1000 mg on day 8 and day 15 of cycle 1 and subsequently 1000 mg on day 1 for cycles 2 to 6. Daily oral doses of venetoclax were gradually ramped up each week, starting with 20 mg on day 22 of cycle 1 and then increased to 50 mg, 100 mg, 200 mg and 400 mg daily, which was continued through to cycle 12.
At data cut-off, all patients had completed 12 months of therapy with the exception of two patients: one patient developed a grade 4 infusion related reaction (IRR) during For personal use only. on September 14, 2017. by guest www.bloodjournal.org From the first dose of obinutuzumab and was withdrawn from the study according to protocol requirements; the second patient discontinued at cycle 8 due to the patient's wish. All patients experienced at least one adverse event (AE) and 10 (83.3%) patients had at least one grade 3/4 AE (Table 2) . Seven (58.3%) patients had grade 3/4 neutropenia, of which five were treated successfully with granulocyte colonystimulating factor (GCSF) and three (25.0%) events of grade 3/4 febrile neutropenia reported with a partial response (PR), three of whom had a normalization of blood count and resolved lymphadenopathy but did not consent to BM biopsy and were therefore graded as PR. Two patients had residual lymph nodes of 18 mm and 16
For personal use only. on September 14, 2017. by guest www.bloodjournal.org From mm. All patients showed reduction of lymphadenopathy ( Figure S2 ). At cycle 7, 10 of 11 patients with available minimal residual disease (MRD) peripheral blood (PB) samples were MRD negative (<10 -4 ) and one patient was assessed as intermediate (≥10 -4 <10 -2 ). At cycle 9 and 12, all patients with available MRD data were assessed as MRD negative in the PB, and at final staging (3 months after the end of treatment), 11 of 12 patients were MRD negative in the PB and one was assessed as intermediate (Table S1 ). At cycle 9, BM aspirates from five patients were available, and of those, three were MRD negative, one intermediate and one positive (≥10 -2 ) (Table S1) Our results demonstrated that venetoclax could be safely combined with obinutuzumab, even in patients with comorbidities and at increased risk of TLS due to renal impairment. The occurrence of TLS in venetoclax-treated patients has been reported in previous studies, including two fatal events, and warrants careful monitoring. 2 In our study, firstly, the individual risk for TLS was assessed prior to treatment administration based on lymphocyte count and lymph node mass.
Secondly, patients received hydration with at least 1.5 to 2 L and allopurinol as prophylaxis, and patients at high TLS risk and with high uric acid levels also received rasburicase prophylactically. Thirdly, the combination treatment was initiated with obinutuzumab followed by a gradual venetoclax dose ramp up over 5 weeks.
Following this strategy, no clinical TLS event was observed in this study and two laboratory TLS events occurred; further treatment and observation is warranted in the main phase to assess TLS frequency in this patient population. Frequency of neutropenia (66.7%) and febrile neutropenia (25%) was comparable to other venetoclax-based treatments, 2, 4 where neutropenia rates of 45 to 55% were observed and neutropenic fever rates of 6 to 12%. The rates of neutropenia with chlorambucil plus obinutuzumab were lower, e.g. in CLL11, 8 indicating that BCL-2 inhibition might induce clinically relevant cytopenias. This aspect needs to be carefully evaluated in the main phase of CLL14 and future trials utilizing BCL-2 inhibition.
Efficacy results for venetoclax and obinutuzumab demonstrate an increased response rate with an ORR of 100% and a 92% MRD-negativity rate in PB 3 months after treatment completion. Given the limited number of available BM samples and a few discordances observed between MRD levels assessed in PB and BM, further follow-up is needed to evaluate the depth of response. [9] [10] [11] A phase 1b study showed good safety and efficacy of venetoclax plus rituximab in 49 patients with relapsed/refractory CLL. 4 Our data suggest that venetoclax and obinutuzumab can be safely administered in previously untreated CLL patients of advanced age and with coexisting medical conditions. The regimen induces high rates of overall response, though the small patient population should be taken into account. Longer follow-up and a larger patient population will determine whether these responses remain durable. The randomized phase of the CLL14 (BO25323) study was opened in August 2015 and completed recruitment of 432 patients in August 2016.
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